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Miscibility and PSA Performance of Acrylic Copolymer and
Disproportionated Rosin Systems

Shunji HAYASHI*, Hyun-Joong Kim**, Mikio KAJIYAMA®***,
Hirokuni ONO***, Hiroshi MIZUMACHI*** and Zhou Zufu****

The miscibility and the PSA (pressure sensitive adhesives) performance (180° peel strength,
probe tack and holding power) of acrylic copolymer /disproportionated rosin systems were
investigated. And the PSA performance was measured over a wide range of time scale and
temperature. The influence of the viscoelasticity of PSA on the rheological characteristics of
PSA performance was discussed. A range of the miscibility became smaller as the tackifier was
bulkier (as the Tg of the tackifier increases, or as the Tg of the blend system increases). In
case of miscible blend systems, the viscoelasticity (the storage modulus, the loss modulus) shifted
toward higher temperature-lower frequency and at the same time the PSA performance shifted
toward lower rate side along the X (rate)-axis as the tackifier was bulkier. We found a few
systems where a single Tg could be measured in spite of the fact that two phases were observed
microscopically. The PSA performance of such systems shifted toward lower rate side along the
X (rate)-axis as the Tg increases just as the case of miscible blend systems.

Keywords : Acrylic PSA, Tackifier, Glass Transition temperature, Miscibility, Phase diagram,
LCST, UCST, Peel strength, Probe tack, Shear creep resistance
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Table 1 Acrylic copolymers®'

Code  Composition of Copolymers (mol %) Mn Mw Tg*?
No.1 Butyl Acrylate/Acrylic Acid (97./3) 112,300 417,600 —42
No.2 Butyl Acrylate/Acrylic Acid (90,/10) 110,800 241,900 - 21
“'Toyo Ink Manufacturing Co. Ltd.,
*By DSC measurements (T)
Table 2 Tackifier resins
Resin type Commercial name Alcohol type S.P.* Tg** AV Mn* Mn*™
Disproportionated  Superester Glycerol + 70 — 80 51 <10 653 819
rosin A-75 (1) Diethyleneglycol
Superester Glycerol 95 — 105 71 <10 695 851
A-100 (1)
Superester Pentaerythritol 108 —120 71 <20 779 1198
A-115 (1D

*'Softening point, in literature
““‘By DSC measurements (C)
“‘Acid value, in literature

"By GPC (ARAKAWA CHEMICAL INDUSTRIES, Ltd.)

(1) ARAKAWA CHEMICAL INDUSTRIES, Ltd.)
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Table 3 Tg*' of the blend of acrylic copolymer/tackifier (8,/2) system

Tackifier Only Acrylic copolymer
Alcohol type A
Resin type Commercial name tackifier No.1 No.2
Only polymer — — - 42 -21
Disproportionated  Superester Glycerol + 51 - 29 - 19
rosin A-75 (1) Diethyleneglycol
Superester Glycerol 71 -29 -12
A-100 (1)
Superester Pentaerythritol 71 - 25 - 11

A-115 (1)

By DSC measurements (C) (H.—J. Kim et al'™)
(1) ARAKAWA CHEMICAL INDUSTRIES, Ltd.
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Q : (Acrylic copalymer/Superester A-75) (8/2)
M : (Accylic copolymer/Superester A-100) (8/2)
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Fig. 6 Plots of o, against logarithm of t, for
acrylic copolymer No.2 and tackifier
systems
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